Market failure involving pollution from wastewater discharges industrials, is corrected with the establishment of environmental taxes. Heterogeneity in the design of these taxes, with a different tax base for each EU member country, affects both the pollution parameters considered and their weight in the calculation of the tax payable. This paper presents a study on the variety of this tax in Belgium, Italy and Spain. Finally, we discuss the possibility of the same as correcting market failure.
Introduction
Society's concern about environment increases, encouraging Governments to take measures which allow conserving natural spaces [1] . The Water Framework Directive (WFD) (Directive 2000/60/EC) [2] has encouraged water protection and management policies and water pollution decrease. Article 4 of said Directive deals with the environmental objectives for surface water and the necessary steps to progressively reduce contamination as well as wastewater discharges.
The economical definition of "pollution" varies depending on its effects on the environment (e.g. species extinction, rivers and aquifers excessive exploitation, public health damages, epidemics, etc.) as well as human behaviour with regard to said effects which, generally speaking, are manifested as welfare loss. In this sense, the economical concept of "pollution" is usually defined as the negative externality or market failure, or the situation in which the pollutant activity provokes another agent's welfare loss. Pollution, understood as market failure, involves an environmental quandary which justifies governmental intervention. Said intervention can be carried out through market instruments (taxes and pollution transferable rights).
Environmental taxes give place to constant technological stimuli since they involve savings on the tax cost itself, provided that the agents introduce pollution reducing behaviors. Thus, every contaminating agent adapts its actions to pay for polluting or to invest in technology which contaminates less, paying the least possible amount of these taxes.
As the problem of pollution could be approached through a technological change which allows productive processes and economical activities decontamination, leading part of the environmental revenue by means of a green fiscal reform is recommended. Indeed, environmental taxation generates incentives to stop pollutant processes and investments in clean technologies [3] . This paper deals with the role of sanitary tax as a tool to encourage investment on new technologies of wastewater treatment to correct negative externalities provoked by agrofood industry water pollution. In this sense, sanitary taxes belonging to three Spanish regions (Cantabria, Cataluña and Valencia), to Belgium (Brussels) and to Italy (Caserta) are studied. Wastewater from a tomatoprocessing industry was chosen as a model as well as the same wastewater decontaminated in-situ before discharging. Thus, we analyse the taxable base and water pollution parameters contemplated to penalize the pollutant agent. Finally, profitability of investing in water treatment depending on the sanitary tax is analysed.
Agrofood Industry
Agrofood industry is the main manufacturing European activity, representing 16% of total invoice with 956,000 million euros. The European Union counts with over 274,000 companies in EU-27, being most of them small businesses with less than 250 workers (99.1% of the total). It creates 4.1 million jobs, representing 48.7% of the complete agrofood industry production in the EU.
The use of water in food businesses is essential to the development of productive activities. Total consumption in European agrofood industries may vary between 8% and 15% of total industry consumption, which means 1% -1.8% of consumed water in Europe. Water is used in agrofood industry as cooling agent, for cleaning and disinfecting and in the process itself. This means up to 70% of company consumption [4] .
Water is a key resource, but limited. Great consumption and its disposal after using it lead to new technological, social, economic and environmental questions which significantly affect sustainability. Improvement in water management results in a decrease in associated costs (energy, sanitary tax, consumption, wastewater treatment, etc.), reaching important savings. Availability of this resource, increase in costs and other related effects are factors to bear in mind. As a result, water saving and its reuse are actions to carry out to increase competetiveness. A clear example is sugar industry in the EU: sugar beet contains 75% water. This water is extracted during the process and reused for washing, extracting and crystallization several times. Reuse is such that 90% of the organic matter is removed before discharging.
Among the three economic sectors, agriculture is the one which uses more water. Data from Aquastat [5] indicate that water consumed for agriculture uses represent up to 48% total consumed water in Mediterranean European countries (Spain, Italy, Greece) versus northern European countries (1.3%) (Denmark, Finland, Norway, Sweden). This difference is due to diversity in soil and weather, which implies that in southern Europe irrigation water comes mainly from the underground (blue water); while in the north water is used mainly from the rain (green water). All this, added to water scarcity, wrong management, inefficient irrigation practices, evaporation and pollution threat water availability. As for agrofood industry, raw materials come from agriculture. Thus, elaborated products involve higher water consumption: firstly, water from crop irrigation and then, water consumed in the industry itself (water footprint of the product).
Different solutions are currently being proposed to stop or decrease water stress. Improvement in agriculture techniques, wastewater treatments or reuse are some of the practices governments should focus on. In this regard, environmental taxes have an important role. FAO general director, José Graziano da Silva informed that "agriculture is the key for water sustainable use" [6] . Despite improvements in many regions, water pollution in agriculture is the main cause of bad water quality in many European regions due to the presence of nutrients (nitrogen and phosphorus) and pesticides.
The Sanitary Tax Structure
In compliance with Article 4 in the WFD, the member states have developed environmental taxes which levy wastewater discharges. They are known as sanitary taxes (STs) and each country has a specific design. STs are destined to fund public wastewater treatments, from installation investments to operating and maintenance costs. In Europe this fee falls to local governments. The study of the STs belonging to the five selected regions revealed there are great variations in structure as well as the pollution parameters considered in each norm, which result in marked differences in the payable tax amount ( Table 1) .
The taxable base has two terms: firstly, a fixed cost, which is independent of the discharged volume; secondly, a variable term dependent on the discharged wastewater volume and pollution level. To characterize the discharged wastewater, pollution load is measured by considering different parameters for each ST: chemical oxygen demand (COD) and suspended solids (SS), which are regarded in all the studied cases; conductivity (C); biological oxygen demand (BOD); nutrient concentrations (total nitrogen, N, and phosphorus, P); and inhibitory substances (IS). COD, N, P and SS are considered in all five regions. In Table 2 , the parameters considered in each region are included.
Sanitary Tax Analysis
To compare the ST of the five studied regions (Cantabria, Cataluña, Valencia, Caserta and Brussels), the different ST structures were applied to wastewater generated in a tomato-processing industry and to the same water treated in-situ by a common biological treatment to fulfill legal discharge requirements [12] . In Table 3 , the chemical and physical properties of raw and treated wastewater are presented [13] . The biological treatment allows reducing pollution load considerably. For instance, chemical oxygen demand, nitrogen and phosphorus concentrations, which are three pollution parameters present in all ST structures, and important to the final ST amount, are rather reduced thanks to the biological treatment. Thus, the decontaminated effluent would be discharged instead 
of the raw wastewater, so the environment would be less damaged. Each studied ST was applied using the characteristics of raw and treated wastewater. For this purpose, a discharged volume of 36,500 m 3 /year, corresponding to 100 m 3 /day, was considered as basis of calculation. The cal- x denotes that the pollution parameter is considered in the equation for calculating the tax amount. Table 4 .
In this sense, significant differences can be observed not only among the regions in the payable ST, but also between raw and treated wastewater. The difference among regions is due to the diverse applicable laws. Thus, the average ST amount for raw wastewater is 38377.85 €/year, being the highest value for Cataluña (79201.55 €/year) and the lowest for Valencia (16472.75 €/year) despite including all pollution parameters in the ST structure ( Table 2) . Cantabria and Valencia present rather similar ST amounts and, together with Brussels, they are below the calculated average ST amount. On the other hand, Cataluña and Caserta are well over the mean.
Regarding the treated wastewater, the average ST amount obtained is 12848.94 €/year. Also, the lowest ST amount was found for Cantabria (982.02 €/year), as for raw wastewater. This value is over 34 times lower than amount which would be paid in Caserta. However, in Valencia the amount rises to 9.034.09 €/year, while for raw wastewater Cantabria and Valencia presented similar ST amounts. This is due to the heterogeneity found in the taxable bases and the weight each region gives to the different pollution parameters.
The important reduction in the sanitary tax amount for raw and treated wastewater can lead to a company's investment in wastewater treatment. Nonetheless, this decision depends on the ST itself (consequently, the region the industry is settled) and the water treatment. Although biological treatments are well-established processes, the dissimilarities in wastewater properties from one industry to the next result in varying water treatment costs as well. Indeed, a case by case study is recommended for each company as the aforementioned differences will result in profitable or non-profitable wastewater treatment. Thus, if the ST amount payable for raw wastewater discharge is higher than the payable amount due to water treatment and ST amount due to treated wastewater discharge, depuration technologies in the industry are encouraged.
Conclusions
The productive process carried out in agrofood industry requires high water volume, which is returned to the environment. This water is often polluted. For this reason, when discharged water is polluted, the lack of investment on water treatments results in environmental detriment. In this context, the present study about STs in Spain, Italy and Belgium show the need to homogenize their structure in order to optimize their application and encourage water technologies when necessary. Specifically, heterogeneity in the ST design involves differences in the payable amount as well as in the importance given to pollution present in wastewater.
Companies' decision on water treatment depends on the ST amount as well as treatment cost. In order to meet the objective of correcting market failure, in no case should the ST be lower than in-situ treatment cost. Otherwise, treatment costs would be transferred to society, who is the one who finances public wastewater treatment. 
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